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of glyceride that decomposes fixing 3 molecules of alkali or water. A fat
containing a mixture of glycerides with, a mean molecular weight of 880, in
reacting with 120 of NaOH (3 niols. or about 13-6 NaOH per 100 of fat), gives
92 of glycerine and 908 o:E water-free soap. So that theoretically 100 kilos
of fat can produce about 10 -5 kilos of glycerine and 102 of soap ; in practice
about 1-5 to 2 kilos of glycerine is lost, while MO to 160 kilos of soap, contain-
ing a considerable amount of water is obtained. Potash soaps are softer than
those of soda, and soaps of liquid fatty acids softer than those of solid fatty
acids.
Soap may be made either from the fatty acids obtained from fats by the methods
described above, or from the fats themselves. In the former case the saponification is
carried out mainly by sodium carbonate, and is completed (since with the carbonate it
proceeds only to the extent of about 90 per cent.) by caustic soda, but in the latter case
concentrated solutions of caustic soda in the hot are employed; the carbonate is, indeed,
unable to resolve glycerides, and that amount of it which always occurs in the caustic
alkali is lost during the subsequent operations of salting-out, etc.
Mention has already been made (see p. 467) of the process of decomposing fats in. an
autoclave by means of ammonia and sodium chloride, which was studied by Leuchs (1859),
Witelw (1876), Buisine (1883), and Polony (1882), and improved by Garelli, Barbe, and
de Paoli (Ger. Pat. 209,537, 1906). This process leads directly to the sodium soap with
formation of ammonium chloride, from which the ammonia may be recovered, in the usual
way, and, according to the above patent, gradual decomposition of the ammonia by means
of steam results in a considerable separation of the solid fatty acids from the liquid ones,
the ammonia soaps of the former being the first to decompose. Such separation can be
effected also by cold water, which dissolves the ammonia soaps of the liquid fatty acids
(oleates) almost exclusively (see also p. 467, and Note, p. 492).
In the manufacture of soaps from fats or oils, various stages are to be distinguished :
(1) mixing or pasting of the fat with the alkaline lye ; (2) mixing in the hot to form the
soap and separate it partially from the excess of water ; (3) salting-out (or " graining " or
" cutting the pan ") to render the soap insoluble and separate it from the lye, which thus
collects under the layer of soap ; (4) boiling to saponify the last traces of fat, to eliminate
the scum and the excess of water still remaining in the soap and to collect the latter into a
perfectly homogeneous, curdy mass ; (5) the soap is often subjected to a finishing process,
that is, a final treatment with dilute alkali hydroxide or carbonate solution, in order to
separate the more thoroughly the residual impurities (aluminium or iron soaps) and so
avoid a partial mottling, and to give to the soap, first, the quantity of water necessary to
the particular type, and, secondly, a still more homogeneous appearance.I
A well-finished soap contains 35 to 40 per cent, of water and only 0-20 to 0-36 per cent,
of salt and free alkali together. When excess of free caustic soda remains in the soap, con-
siderable efflorescence,, due to formation of sodium carbonate by the carbon dioxide in the
air, occurs at the surface during the subsequent drying. In order to avoid such a serious
inconvenience, it is necessary to treat repeatedly with sodium carbonate solutions, because,
even if a little of the latter is left in the soap, only a slight powder forms at the surface on
1 Finishing is best effected when the soap contains a certain proportion of water, namely,
10 mols. of water (40-5 per cent.) per 1 mol. of sodium oleate, or 10 mols. (48-5 per cent.) per mol.
of sodium stearate. If the soap is more concentrated than this, it remains too viscous and
opposes too great a resistance to the precipitation of the impurities and of the drops of saline
and caustic solutions ; but if, in the finishing, the necessary quantity of water is restored (by
adjusting the concentration of the lye), a small part of the soap dissolves, the mass becomes
more liquid and, on standing, the impurities are able to fall to the bottom the more readily.
Soaps which are too insoluble in the salt solution or caustic lye (colza, sesame, linseed, poppyseed,
etc.) can be finished only when mixed with readily soluble soaps (coconut, castor, etc.). On
the other hand, it is necessary to prevent the soap taking up too much water, for, if this happens,
it pastes together and adheres to the, sides of the pan, does not transmit heat readily to the
interior and hence boils with difficulty, is not easily finished and becomes uneven. Agitation
of the mass and the consequent inclusion of a considerable amount of air are to be avoided,
the finishing being retarded thereby. When the finishing is complete and the mass has been
allowed to stand, a slight frothy layer is observed at the surface and then comes the thick layer
of pure, homogeneous soap, well separated from the lye; above this is a small, irregular, and
gelatinous layer composed of more soluble soaps (of hydroxy-acids) of calcium, magnesium,
and iron, and of certain other impurities insoluble in the lye (colouring-matters, coagulated
proteins, etc.), and it is this mass which forms the refuse,